INTRODUCTION
Recent studies of the electrical structure of the lithosphere beneath the Gawler Craton, South Australia, reveals that Proterozoic and Phanerozoic tectonic events leave a significant imprint in the crustal and mantle lithosphere. Enhanced conductivities associated with past fluid flow through the crust as well as fertilisation of the mantle occur along domain boundaries as near vertical zones in the western Gawler Craton (Thiel and Heinson, 2010) . Tectonic activity between 1.8-1.5 Ga has significantly shaped the Gawler Craton through multiple magmatic events making the eastern margin of the Gawler Craton prospective. The footprint of this event in the lithosphere is evident from previous 3D magnetotelluric investigation highlighting enhanced conductivity at depths greater than 80 km (Thiel and Heinson, 2013) . Liberation of fluids from a deep plume source is a likely explanation for transporting fluids and other minor conducting phases from the mantle to the surface (Griffin et al., 2013) . Fluid flow was present in localised areas and is often associated with mineral deposits (Heinson et al., 2006) .
The current AusLAMP SA project will collect another 125 long-period (10-10,000 s) MT sites (Figure 2 and 3) . The long periodicity allows penetration depths up to 200 km and deeper if the overlying sedimentary layer is thin. The array will cover the entire Gawler Craton and tie into several hundred preexisting data, some of which contain sufficiently long periods to be tied into the AusLAMP dataset (Figure 1 ). 
METHOD AND RESULTS
The MT method records naturally occurring magnetic and electric field variations at the surface of the earth (Cagniard, 1953; Chave and Jones, 2012) . The depth of the induced electromagnetic field is frequency-dependent, i.e. high frequency (short period T) EM waves penetrate less than low frequency EM waves. Additionally, the so-called skin-depth is also dependent on the bulk resistivity of the rock, i.e. EM waves penetrate deeper into resistive rock. The resolution decreases with increasing skin-depth, i.e. longer periods signal loses resolution. The Earth's response is contained in the complex, frequency dependent impedance tensor Z, which relates the measured electric and magnetic field components at the surface, via E = ZB.
SUMMARY
The Australian Lithospheric Architecture Magnetotelluric Project (AusLAMP) has the goal of mapping the electrical resistivity of the Australian lithosphere to constrain the geodynamic framework of the continent. Between August 2014 and May 2015, 125 long-period magnetotelluric (MT) data will be collected across the Gawler Craton and the south-eastern part of South Australia at intervals of 50 km. Results will be compared to existing 3D models highlighting enhanced conductivity in the sub-lithospheric mantle of the Gawler Craton. Initial results of 1D depth transformations show a significant change in resistivity at mantle lithosphere depths (100 km). The results will also be tied to the newly acquired Eucla MT line and a new 1000 km NS MT profile extending north from the central Gawler Craton into the Arunta Province, NT.
The AusLAMP SA program collects long-period MT data every half-degree latitude and longitude, which equates to approximately 55 km site spacing. Exact locations are constrained by road access but are located within a radius of 5 km. This ensures an even spacing of data for inverse modelling. Typical deployment time is 3 weeks.
The data processing uses standard robust remote-referenced processing schemes (Chave and Thomson, 2004 ) to obtain frequency-dependent estimates of the impedance tensor and tipper (Chave and Jones, 2012) . The data is used for 1D Niblett-Bostick depth transformations (Niblett and SaynWittgenstein, 1960; Jones et al., 2009b ) which will give a qualitative view of the crustal and lithospheric structure at depth (Figure 1 ). Rigorous preliminary 3D models are calculated using non-linear conjugate gradient methods (Egbert and Kelbert, 2012) .
Initial results of 1D depth transformations show a significant change in resistivity at mantle lithosphere depths (100 km, Figure 1 ) The western Gawler Craton shows a higher resistivity (>1000 Ωm) in the west across the Fowler Domain and the St Peter Suite. The eastern part shows lower conductivity suggesting a higher fluid flux in the past, which also extends to shallower depths (Heinson et al., 2006) . However, the main obstacle in a meaningful interpretation is the data paucity in the central and western Gawler Craton.
The AusLAMP SA program is going to cover this area in more detail and will allow an unprecedented model of the electrical resistivity distribution of the crustal and mantle lithosphere of the entire craton to be created. Furthermore, a sub-grid of 25 MT sites in the south-eastern part of South Australia covers the transition from the Proterozoic to the Phanerozoic. Geochemically, the transition results in a thinning of refractory, iron poor sub-continental lithosphere (Griffin et al., 2009) . Electrical laboratory measurements of main mantle constituting minerals suggest an increase in conductivity due to rehydration and fertilisation processes (Jones et al., 2009a) . This sub-grid is placed such that it will be able to constrain the laboratory measurements in the field in conjunction with AusLAMP MT data across Victoria.
Results of the EW Eucla MT profile along the Adelaide-Perth railway line, with broadband (0.001 -1000 s) MT station every 5 km, will further constrain crustal structure. This profile extends from west of the WA-SA border more than 500 km west to the central Gawler Craton. The new profile will constrain major lithospheric boundaries between the Fowler Domain and the St. Peter Suite as well as the western edge of the Gawler Craton, the Karari Shear Zone. Additionally, it will illuminate a previously unmapped area, the area west of the Gawler Craton, across the Eucla Basin.
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